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Abstract 
This paper investigates the potential of solar dryer for drying agricultural products compared to open sun drying and 
also focuses on renewable energy resources. Solar dryers consisting of a solar collector and drying cabinet with three 
trays for loading the products were used in the experiment. Air was forced into the solar collector by a blower and hot 
air obtained which was passed over the products. The changes in the mass of products and principal drying 
parameters were noted continuously from morning to evening in each test day. Bitter gourd was successfully dried in 
conical type solar dryer and qualitative analysis showed that open sun drying dried the bitter gourd in 1 to 2 days 
while the solar dryer took only one day and produced better quality raisins. 
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1. INTRODUCTION 
Drying is defined as a process of moisture removal 
due to simultaneous heat and mass transfer. It is a 
classical method of food preservation, which 
provides longer shelf-lighter weight for transportation 
and small space for storage. The drying process takes 
place in two stages. The first stage happens at the 
surface of the drying material at a constant drying 
rate and is similar to the vaporization of water into 
the ambient. The second stage takes place with 
decreasing (falling) drying rate. The condition of the 
second stage determined by the properties of the 
material are been dried. Open sun drying is the most 
commonly used methods to preserve 
agriculturalproducts like grains, fruits and vegetables  
 
 
in most developing countries. Such drying under 
hostile climate conditions leads to severe losses in the 
quantity and quality of the dried product. These 
losses related to contamination by dirt, dust and 
infestation by insects, rodents and animals. 
Therefore, the introduction of solar dryers in 
developing countries can reduce crop losses and 
improve the quality of the dried product significantly 
when compared to the traditional methods of drying, 
such as sun or shade drying. Solar drying methods 
are usually classified into four categories according 
to the mechanism by which the energy, used to 
remove moisture, is transferred to the product. 
Drying preserves foods by removing enough 
moisture from food to prevent decay and spoilage. 
Water content of properly dried food varies from 5 to 
25 percent, depending on the food. Successful drying 
depends on: 
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 Enough heat to draw out moisture, without 
cooking the food;  
 Dry air to absorb the released moisture; and  
 Adequate air circulation to carry off the 
moisture.  
Solar dryers are available in a range of size and 
design and are used for drying of various Agricultural 
products. It is found that various types of dryers are 
available to suit the needs of Farmers. They can be 
classified into several categories depending on the 
following factors: Design or working principle of the 
dryer, mode of drying, and type of product to be 
dried. Therefore, selection of a particular dryer for a 
particular application is largely a decision based on 
what is available and the types of dryers currently 
used widely. 
 Direct solar dryers 
 Indirect solar dryers 
1.1. Uses 
Solar dryers used in agriculture for food and crop 
drying, for industrial drying process, dryers can be 
proved to be the most useful device from the energy 
conservation point of view. It not only save energy 
but also save lots of time, occupying less area, 
improves quality of the product, makes the process 
more efficient and protects environment also. Solar 
dryers circumvent some of the major disadvantages 
of classical drying. Solar drying can be used for the 
entire drying process or for supplementing artificial 
drying systems, thus reducing the total amount of fuel 
energy required. 
2.  MEASUREMENTS AND 
METHODOLOGY 
The temperature and humidity at different location 
inside the drying chamber and outside environment 
was measured with thermocouple. In order to 
measure the readings at a different point of the air 
column through top and bottom of drying beds, 
temperature sensor was set at the inlet and outlet as 
well as mid position of drying chamber. Airflow rate 
along the drying chamber was calculated by 
measuring the velocity of existing air opening 
through an anemometer. 
2.1. Moisture Content  
The percentage moisture content was determined by 
using the following formula,  
 
 Where, Mi is the mass of the sample before drying 
and Md is the mass of the sample after drying. 
2.2. Drying Rate  
The drying rate of the sample during the drying 
period was determined as follows,  
where; t is a time interval of drying readings  
2.3. Moisture Ratio 
The Moisture ratio of prawns was computed by using 
the initial moisture content (IMC) and equilibrium 
moisture content (EMC)  where, MR is 
the dimensionless moisture ratio, M, Me and Mo are 
the moisture content at any time, the equilibrium 
moisture content and the initial moisture content in 
kg respectively.  
2.4. Drying Efficiency 
The amount of heat required to evaporate the 
moisture in the product is called as drying efficiency. 
Total heat in case of solar dryer is the availability of 
solar radiation on the collector surface of the dryer. 
This drying efficiency was calculated by the 
equation,  Where, W= moisture 
evaporated (kg), Δ𝐻𝑙 = Latent heat of vaporization of 
water, 2320 (kJ/kg), Ic= Total hourly isolation upon 
collector, (Wm²), Ac= Area of collector (m²) 
2.5 Description of equipment  
 Thermometer  
 Moisture meter  
 Pyrometer  
 Multimeter  
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 Thermocouple  
 Fan and blower  
 Anemometer  
3. EXPERIMENTAL SETUP 
The solar dryer is composed of drying unit and 
collector plates. The drying unit is fully made up of 
plywood. The plywood is mainly used to reduce the 
heat transfer to the atmosphere. The collector is made 
of copper plate so that it can heat very quickly. To 
prevent the radiation heat loss it is fully coated with 
black paint. Black color acts not only like to prevent 
the heat loss and also to absorb more heat from the 
ambient. At the beginning of the drying unit a blower 
is fitted to suck the ambient air. As a blower is used 
in this unit it can suck the more air from the 
atmosphere and deliver the hot air to the collector 
plate. The drying unit and collector plate is connected 
by the flexible duct so that we can locate the collector 
plate in a desired location. As solar radiation hits the 
heating unit, the air sucked from the atmosphere by 
the blower gets heated along the length of the unit. 
Obstacles are provided in the direction of air flow 
which is also made of copper causes further increase 
of temperature and then it is allowed to enter into the 
dryer box in which the product to be dried is placed. 
3.1 Components of solar dryers 
(i) Solar drying chamber 
It is made up of plywood frame and having a dryer 
tray for drying agricultural products. Drying chamber 
is connected with two solar collectors with opposite 
side. 
(ii) Dryer tray  
It is made up of plywood frame with Aluminum wire 
mesh.  
(iii) Solar energy collector  
In this experimental set up we have used flat copper 
plate collectors. The copper plates are painted with 
matt black and acts as an energy absorber. The 
copper plate is screwed with plywood frame. 
Insulations are made to prevent the heat loss. 
 
Figure: 1 Conical type solar dryer with collector 
4. RESULT AND DISCUSSION 
From the graphs 1, 2 and 3 it shows the variation of 
solar radiation during the experimental run of the 
solar dryer. During the drying of bitter gourd, the 
intensity of solar radiation increased rapidly from 11 
am to 4 pm. The different parameters should be noted 
properly for different timings. Compared to open sun 
drying, the solar dryer takes less time for removing 
the moisture content from bitter gourd. 
 
Graph: 1 Time vs Solar intensity 
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Graph: 2 Time vs Open sun drying 
 
Graph: 3 Time vs Solar dryer 
5. CONCLUSION 
 
           Figure: 2 Final product 
Numerous types of solar drying systems have been 
designed and developed in various parts of the world. 
Improving of the drying operation to save energy, 
improve product quality as well as reduce 
environmental effects remained as the main 
objectives of any development of the solar drying 
system. Solar dryers have been proposed to utilize 
free, renewable, and non-polluting energy source 
provided by the sun. In this chapter the development, 
technical and performance of several advancements 
of the solar drying system with an aspect to the 
agricultural product being dried were presented. The 
use of solar drying systems in the agricultural area to 
conserve vegetables, fruits and crops has shown to be 
practical, economical and the responsible approach 
environmentally. 
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